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Please replace the SUMMARY OF CLAIMED SUBJECT MATTER beginning on page 3 with 
the following: 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

The present invention relates to nucleic acid synthesizers and methods of using and 
modifying nucleic acid synthesizers. For example, the present invention provides highly 
efficient, reliable, and safe synthesizers that find use, for example, in high throughput and 
automated nucleic acid synthesis, as well as methods of modifying pre-existing synthesizers to 
improve efficiency, reliability, and safety. The present invention also relates to synthesizer 
arrays for efficient, safe, and automated processes for the production of large quantities of 
oligonucleotides. 

With the completion of the Human Genome Project and the increasing volume of genetic 
sequence information available, genomics research and subsequent drug design efforts have been 
increasing as well. Many diagnostic assays and therapeutic methods utilize oligonucleotides. 
The information obtained from genomic analysis provides valuable insight into the causes and 
mechanisms of a large variety of diseases and conditions, while oligonucleotides can be used to 
alter gene expression in cells and tissues to prevent or attenuate diseases or alter physiology. As 
more nucleic acid sequences continue to be identified, the need for larger quantities of 
oligonucleotides used in assays and therapeutic methods increases. 

To meet the increasing demand for nucleic acid synthesis, there has been an increase in 
the variety of designs, and the volume of production of nucleic acid synthesizers. Unfortunately, 
the currently available synthesizers are not designed to adequately meet the needs of the 
industry. Exemplary nucleic acid synthesizers include the synthesizers described in U.S. Patent 
Publication No. 2001/0001035 Al, published on May 10, 2001. Yet, this type of synthesizer has 
a significant number of drawbacks. In particular, this and other available synthesizers are limited 
in their ability to efficiently synthesize large numbers of oligonucleotides. While synthesizers 
have been developed to simultaneously synthesize more than one oligonucleotide at a time, such 
machines are not efficient at the production of different types of nucleic acids simultaneously 
(e.g., different lengths of nucleic acids) and are unacceptably prone to performance failures and 
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environmental contamination. Furthermore, available synthesizers are not suitably configured 
for use in large-scale nucleic acid production facilities or for automated nucleic acid synthesis. 

The present invention stands in stark contrast to currently available and previously used 
nucleic acid synthesis systems. Specifically, the present invention provides nucleic acid 
synthesizers that are safe, efficient, flexible, and that are amenable to large-scale production and 
automation. 

In one embodiment of the present invention, an oligonucleotide synthesizer is described 1 
comprising a reaction chamber 2 and a lid enclosure 3 , the lid enclosure containing a ventilation 
system 4 , wherein in an open position 5 , the lid enclosure provides a substantially ventilated 
workspace 6 via the ventilation system in the lid enclosure, wherein in the open position the 
ventilated workspace is of sufficient size to permit an operator's hands to enter the reaction 
chamber (for example, as recited in independent Claim 1). 

In another embodiment of the present invention, a ventilated nucleic acid synthesizer 
system 7 is described, comprising a ventilation tube 8 , a lid enclosure 9 on a nucleic acid 
synthesizer comprising a top cover 10 with a ventilation slot 11 , and a top enclosure 12 comprising a 



1 For example, in the Specification at page 28, line 28 through page 56, line 24; and page 89 line 14 through page 
97, line 1 1, and Figure 1,1. 

2 Described, for example, in the Specification at page 24 line 5 through page 28 line 11; page 49, lines 26-29; and 
oage 51, lines 15-20. 

Described, for example, in the Specification at page 13, lines 12-20 and 26-31; page 27, lines 20-26; page 50, lines 
14-21 and 26-31; page 51, lines 1-7, 11-14, 18-20, and 21-31; page 52, lines 1-16; page 54, lines 27-3 1 ; and page 
96, lines 6-14, and Figure 21A, 102. 

4 Described, for example, in the Specification at page 5, lines 28-30; page 22, lines 2-6; page 48, lines 25-30; page 
49, lines 19-30; page 50, lines 1-2; page 53, line 7 through page 56, line 24; and page 25, lines 16-26, and Figures 
19-21, 103 and 105. 

5 Described, for example, in the Specification at page 19, lines 8-18 and 21-31; page 20, lines 1-12; page 49, lines 
26-30; page 50, lines 1-2; and page 56, lines 5-24, and Figures 21A and 21B. 

6 Described, for example, in the Specification at page 28, lines 3-11; page 49, lines 28-30; page 50, lines 1-2; page 
53 line 7 through page 55, line 24; page 96, lines 30-3 1 ; and page 97, lines 1-1 1, and Figure 20A. 

7 Described, for example, in the Specification at page 28, line 28 through page 56, line 24; and page 89 line 14 
through page 97, line 11. 

8 Described, for example, in the Specification at page 47, lines 30-31; page 48, lines 2-12; page 50, lines 18-25; page 
52, line 25 through page 53, line 6; page 55, lines 1 1-29; page 91, line 30 through page 92, line 10; and page 95, 
lines 7- 1 5 , and Figures 19-21,103. 

9 Described, for example, in the Specification at page 27, lines 20-26; page 50, lines 14-21; page 50, line 26 through 
page 52, line 23; and page 96, lines 6-22, and Figure 21 A, 102. 

10 Described, for example, in the Specification at page 27, lines 12-26; page 34, lines 10-18; page 39, lines 23-26; 
page 50, lines 3-21; page 51, lines 25-30; page 52, lines 10-23; and page 54, lines 17-26, and Figure 21A, 30. 

11 Described, for example, in the Specification at page 51, lines 15-25; page 55, lines 13-23 and 30-31; page 56, 
lines 1-4; and page 96, lines 1 1-16, and Figure 19C, 100. 

12 Described, for example, in the Specification at page 27, lines 12-26; page 50, lines 3-21; and page 51, lines 15-20. 
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top plate 13 with a ventilation opening 14 , wherein the top enclosure is attached to the top cover to 
form a substantially enclosed space 15 over the top cover, and a vacuum source 16 connected to the 
ventilation tube (for example, as recited in independent Claim 20). 

In an additional embodiment of the present invention, a method for decreasing the 
quantity of vapor emissions released into the surrounding atmosphere created during the use of 
an oligonucleotide synthesizer is described, the method comprising providing an oligonucleotide 
synthesizer 17 , connecting the oligonucleotide synthesizer to a ventilation system 18 connected to a 
source of negative pressure or vacuum 19 , and operating the source of negative pressure or 
vacuum (for example, as recited in independent Claim 25). 



13 Described, for example, in the Specification at page 34, lines 27-30; page 35, lines 1-6; and page 89, lines 22-25. 

14 Described, for example, in the Specification at page 50, lines 3-9, 18-23, and 26-31; page 51, lines 1-14; page 52, 
lines 3-9; and page 96; lines 20-29. 

15 Described, for example, in the Specification at page 27, lines 12-19 and 27-31; page 28, lines 1-1; page 50, lines 
3-13; page 51, lines 8-20; page 55, lines 13-23; and page 94, lines 17-20. 

16 Described, for example, in the Specification at page 38, lines 10-12 and 30-31; and page 39, lines 1-6 and 23-26. 

17 Described, for example, in the Specification at page 28, line 28 through page 56, line 24; and page 89 line 14 
through page 97, line 11. 

18 Described, for example, in the Specification at page 5, lines 28-30; page 22, lines 2-6; page 48, lines 25-30; page 
49, lines 19-30; page 50, lines 1-2; page 53, line 7 through page 56, line 24; and page 25, lines 16-26. 

19 Described, for example, in the Specification at page 38, lines 10-12 and 30-31; page 39, lines 1-6 and 23-26; page 
52, lines 26-31; page 53, lines 1 1-15; page 96, lines 30-31; and page 97, lines 1-4. 
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CONCLUSION 

Appellants respectfully submit that independent claims 1, 20 and 25 are identified along 
with page and line number support in the SUMMARY OF CLAIMED SUBJECT MATTER 
submitted herewith. Appellants respectfully request entry of the SUMMARY OF CLAIMED 
SUBJECT MATTER. 



Dated: 




Tyler J. Sisk 
Registration No. 59,850 



Medlen & Carroll, llp 
101 Howard Street, Suite 350 
San Francisco, California 94105 
(608)218-6900 
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